


A Guide to Judging at the iIGEM Jamboree



Introduction from the Head Judging Committee

Welcome to iGEM and thank you for volunteering to judge our competition.

2014 is a big year for iGEM. To celebrate our 10th anniversary, we are hosting our first Giant Jamboree,
our biggest Jamboree so far, and the biggest synbio event worldwide to date. We have 226 teams and over
2000 registered attendees, all of whom are coming to Boston to present their work.

We have worked hard to make judging better in 2014. For example, we have a new handbook to help you
learn how to evaluate teams. We have also created a Responsible Conduct Committee (RCC) to address
team or judge behavior complaints. Because this is the largest Jamboree we’ve ever had, we have more
judges than ever before. With the help of software, we are making it easier to evaluate medals. Finally, we
have new types of judges, each with a specific focus and expertise.

Judging in iIGEM is complex and it can be hard to learn how to evaluate teams. We are addressing this
problem by issuing the judging handbook in two parts. Our brand new first part is filled with case studies of
great teams, winning teams, and examples of how iGEM rewards excellence. The judging committee has
created a document with some examples of iGEM excellence, and how those projects won their respective
awards. While there are certainly other examples of excellence in iGEM, these are our favorite. =-

We have created the RCC to address cases of integrity, sportsmanship, honesty, respect, or judging viola-
tions in IGEM. Complaints can be reported to the RCC by anyone with a concern and a case will be opened.
This committee exists for serious violations of the principles of iIGEM and should be treated accordingly.

The Giant Jamboree is the largest event in the history of iIGEM and also the history of synthetic biology. We
have over one hundred judges to ensure teams are fairly and comprehensively evaluated. Because of the
sheer number of people to manage at our event, we need judges to ensure they can complete their wiki
evaluation assignments ahead of the event. We will also provide a forum for you to ask questions ahead of
the event. There will be more open time at this Jamboree, but less time for individual discussions. We are
relying on you to understand what you need to accomplish before coming to Boston.

The rubric has been improved this year to make judging medals easier. We will be working on this down
to the wire, so expect more on the mechanics of how to perform your judging assignment in part 2 of the
handbook.

Finally, There is a lot of excellence in IGEM. We can’t possibly show you case studies of all the best projects
in IGEM, as there is too much content. We have had over a thousand iGEM teams in our ten-year history.
But one element of the competition has always remained the same: we seek to reward and celebrate ex-
cellence across all areas of iIGEM.

Kim de Mora - Judging Coordinator
Beth Beason - Co-Head Judge
Janie Brennan - Co-Head Judge

Pete Carr - Director of Judging
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PROJECTS

PROJECTS

What are the characteristics of the very best iGEM projects? What sets them apart?

A team that will win the iGEM Competition not only presents a successful and well-communicated project,
but also embodies the goals and values of the iIGEM Foundation itself — advancement of synthetic biology,
impact, education, accomplishment, use of standard parts, and integration of policy and practices, to name
a few.

A successful iGEM project includes the following components: a wiki, a poster, a presentation at the Jam-
boree, and, depending on the track, some sort of deliverable to be used by the community (e.g., DNA parts,
software, an art installation, etc). Although great teams demonstrate excellence in all of these components,
the very best teams go above and beyond, not only presenting a clear and powerful story, but also connect-
ing their projects to the wider world through careful consideration of their project’s consequences. Finally,
it is important to note that iGEM is about education; projects should be motivated, researched, and carried
out primarily by students.

These facets of success are reflected in the “Project” section of the rubric, which is one of the main deter-
minants for choosing finalists:

1.- How impressive is this project?

2.- How creative or novel is the team’s project?

3.- Did the project work?

4.- How much did the team accomplish?

5.- Is the project likely to have an impact?

6.- How well are engineering and design principles used?

7.- How thoughtful and thorough was the team’s consideration of policy & practices?
8.- Did they do the project themselves?

These aspects are the key iGEM values that apply to all teams, irrespective of track. New in 2014, we’re in-
troducing track-specific evaluation aspects that will help assess new track teams. These aspects have been
introduced to reflect the changing nature of the competition and that not all new track teams are required to
evaluate parts - a key part of all iIGEM teams until now.

Winning teams don’t necessarily need to score highly in every aspect; they create work that impresses
the judges. Impressing the judges is what distinguishes winning teams from great teams. Using the rubric,
judges can reward the best work according to how impressive it is, instead of according to a minimum set of
criteria that teams need to meet. This difference is significant, as the scale and scope of work is not limited
to “tick box” criteria that teams need to achieve, but by how much they can achieve in a given time.

To get a better idea of what judges recognize as exemplary, we will explore two projects:
Paris Bettencourt 2013 and Calgary 2012.
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PROJECTS

Case Study 1
Paris-Bettencourt 2013

The 2013 grand prize winner Paris Bettencourt chose to tackle the worldwide problem of Tuberculosis (TB).
In doing so, they took a holistic approach, seeking to eradicate TB through — not just one or two, but four —
strikingly different strategies (see figure below):

FIGHT TUBERCULOSIS WITH MODERN WEAPONS

e

N To defeat tuberculosis, we need new biotechnology. Our work
Q | adds 4 new tools to the anti-TB medical armamentanum. Detect
detoct | target - a CRISPR-based biosensor delivered by phage and

sequence-specific for antibiotic resistance. Target - an E. col
model hosting an essential mycobactenal metabolic pathway
that could simplify drug screening. Infiltrate - an E coli strain
capable of entering infected macrophages and lysing
Q mycobactena. Sabotage - a non-lytic phage that spreads

% horizontally in a bactenal population and expresses an siRNA to

infiltrate sabotage knock down antibiotic resistance

The project spanned a wide range of techniques — from traditional engineering of E. coli to CRISPR to
phage systems to combinatorial drug screening. From this alone, we can tell that the team has done their
research into TB; they seem to grasp the complexities of the situation and have decided that a multi-
pronged approach is necessary. Aside from anything else, the creativity (rubric aspect 2) and ambition
shown here is imzpressive (aspect 1).

What is more impressive is that this project worked, and it did so on many levels (aspect 3). Let’s look at
two of their strategies: “Target” and “Sabotage”.

For “Target”, the team designed a creative method for drug screening based on the sulfite reduction path-
way (see figures below), part of the metabolism that is critical for TB function. They began by modeling
the effects of this drug screening design on E. coli, and also created a script to identify potential metabolic
targets for drugs that could be applied to other diseases. In doing so, they demonstrate excellent use of
engineering and design principles (aspect 6), since their design is easy applied to other situations. The
team then picked a target protein and found pyridoxine and riboflavin to be potential drug targets through
extensive modeling. After cloning in their mycobacterial sulfite reduction pathway into E. coli, they found
that pyridoxine would affect the mycobacterial pathway (and not the wild type E. coli pathway) at high dos-
es. Working with the NIH, they received two drug libraries and screened them with their assay. They found
ten potential drug candidates, several of which have structural similarities to pyridoxine. Not only did their
targeting system work (aspect 3), but it is likely to have an impact (aspect 5), since no novel drugs have
been found for TB in several decades.
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Looking instead at the “Sabotage” strategy, Paris Bettencourt focused on taking down TB possessing
multiple antibiotic resistances, as multiple antibiotic resistance is a significant problem for multiple dis-
ease types. They designed a low-burden phage delivery system for siRNA that would essentially knock
out the antibiotic resistances of TB, keeping in mind and modeling possible effects of metabolic burden
from their system (aspect 6). After applying their system, they efficiently killed over 99% of an antibiotic
resistance-containing bacterial population (both chloramphenicol and kanamycin), demonstrating that
their system worked (aspect 3). Taking their system further, they analyzed how any remaining bacteria
were able to survive. The team determined that 70% of resistance to their knockout system resulted from
a resistance to the siRNA itself. Even if their system is not entirely viable for clinical use, their system is
designed such that a single PCR reaction can switch out the gene target for any target of interest, and
could therefore be of great use to future iGEM teams (aspect 5).
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The 2013 Paris Bettencourt team was wildly successful on many fronts. The facets described here are
only a brief look into the quality and breadth of the total project. Other notable features include a collab-
oration to report sensor development in iGEM and a study of gender equality in synthetic biology, which
is even now influencing the organization and leadership within iGEM. Above everything, however, we
should keep in mind that Paris Bettencourt impressed the judges (aspect 1). They did this through their
creativity (2), the successful function of their well-designed systems (3, 6), the extent of their accomplish-
ments (4), and the potential impact (5) of their work.

Their project exemplifies the ideals and goals of iIGEM.
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Case Study 2
Calgary 2012

PROJECTS

The team focused on bioremediation of tailing ponds, which are large bodies of water that accumulate toxic
compounds as a byproduct of the oil extraction process in the oil sands of northern Alberta. They worked
on two creative (aspect 2) projects, FRED and OSCAR (see figures below):

FRED
Functional,
Robust
Electrochemical
Detector
OSCAR
Optimized
System for
Carboxylic
Acid

Remediation

FRED stands for the Functional, Robust Electrochemical Detector, and
he is one of our mascots for the 2012 iGEM Calgary project. FRED is
involved in creating a biosensor that will work in environments where tra-
ditional biosensors will not, such as in turbid or anaerobic environments.
This is important for oil sands applications such as in the tailings ponds
where detection of toxins is needed but where the environments are murky
and any samples taken from below a meter depth are low in oxygen. While
there are traditional methods for detection of toxins, such as gas chroma-
tography-mass spectrometry (GC-MS) or fourier transform infrared spec-
troscopy (FTIR), these techniques involve expensive machinery, skilled
technicians, transport offsite and pre-processing before any data can be
obtained. FRED will be able to do onsite testing in a matter of minutes with

no advanced training required for users.

The Optimized System for Carboxylic Acid Remediation, or OSCAR, is the
Destroy component to our iGEM 2012 Calgary project. With our detection
system in place, OSCAR converts toxic compounds, such as naphthenic
acids and catechol, into hydrocarbons by removing unwanted carboxylic
acid and hydroxyl groups.

By conversion to hydrocarbons we can not only detoxify tailing waters but
provide an economically viable method for doing so. By using flux balance
analysis we developed a system to optimize the output of carboxylic acid
removal system which we validated in the wetlab. Furthermore we devel-
oped a bioreactor prototype to demonstrate the applicability of our system
using novel hydrocarbon collection methodologies. Finally, we developed
constructs and genetic circuits to upgrade these hydrocarbons to reduce
sulfur and nitrogen content. Altogether, OSCAR provides a method to up-
grade naphthenic acids and other toxic components from waste products
into useable fuels.

FRED involved creating a biosensor to work in turbid or anaerobic environments; this novel biosensor
has potential to be of great value to the iGEM community as it will work in environments where traditional
biosensors will not. The team accomplished a great deal (aspect 4) as evidenced by the number and type
of parts that were submitted to the registry (see Calgary 2012 Parts). On the Detect and Destroy: Data
Page, they show how the dual system works (see figure below) and summarize the parts they submitted

or further characterized.
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Detect and Destroy: Data Page

It's clear from Calgary’s team members and attributions pages that they did the project themselves (aspect
8). They indicate which team members worked on which facets of the project and also describe additional
support they received both inside and outside their home university. Additionally, this information is easy to
find on their wiki.

The team’s consideration of policy and practices (aspect 7) was “deeply integrated with the team’s project
and substantially addressed a broader concern.” Calgary’s human practices component drove the design
of their project and provides an outstanding example for other teams. They participated in a dialogue about
synthetic biology with the Oil Sands Leadership Initiative (OSLI) and conducted extensive interviews with
leaders in oil sands reclamation in the early stages of project development as well as follow-up interviews
with other experts to determine whether they had successfully addressed concerns from the first set of
interviews. And they designed multiple layers of controls for FRED and OSCAR, including both physical
(e.g., closed systems) and biological (an inducible ribo-killswitch system), to minimize the chance of releas-
ing them into the environment.

Calgary clearly impressed the judges (aspect 1). At the Americas West Regional Jamboree in 2012, they
were a regional finalist and were awarded Best Wiki, Best Poster, Best Model, Best Human Practices Ad-
vance, and a Safety Commendation. At the World Championship

Jamboree, they also won Best Human Practices Advance. Aside from being impressive, the Calgary 2012
team was worthy of commendation, as their project was done by students (aspect 8), was creative (2), ac-
complished a great deal (4), and thoughtfully and thoroughly considered policy and practices (7).
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PRESENTATIONS

PRESENTATIONS

All iGEM teams must give a 20 minute presentation at the Jamboree about their project. Having a success-
ful iIGEM project goes beyond the project itself as teams should present their work in a clear and engaging
manner and communicate their project to a broad audience. Above all, each team should tell a story as
they present their work. In the 2014 iGEM rubric, there are 5 aspects for assessment that we should keep
in mind as we evaluate presentations:

These facets of success are reflected in the “Project” section of the rubric, which is one of the main deter-
minants for choosing finalists:

1.- Clarity of presentation: Could you follow the presentation flow?
2.- How good is graphic design? (layout, composition, grammar)
3.- Did you find the presentation engaging?

4.- Did they attribute the project correctly?

5.- How competent was the team at answering questions?

To explore an example of an outstanding team presentation, let's take a look at the winner of the 2013
awards for Best Presentation, Europe, and Best Presentation, Undergrad (World Championship), Dundee.
First, you should definitely watch Dundee’s video about targeting the toxin present in algal blooms:

N0

HUMAN  + £
PRACTICES @

Perfect synthetic biology project Current methods for dealing with alga
Something beautiful! bloom toxicity are far from ideal

Idea
\¥%nity proj>\
— \

Motivated by local iss

+ Explosion in the growth of blue-
o green algae (cyanobacteria)
« Existing methods target the
blue-green algae not the . .
toxing o « Production of toxins
— Hazardous to humans, pets
and livestock.

|
Present |
Evaluate )
Improve (

\
\\Einal product

'+ We were tasked with
directly targeting the toxin
« Local problem
— E.g. Reservoirs, lakes/lochs

~

« Global problem Clatio reservoir, Dundee

Their presentation is truly engaging and literally “kept me on the edge of my seat!” (aspect 3). Rather than
separate each part of the project and have a team member talk about just that part, they told a story, con-
necting the different parts of the project. They began with an overview of their project and described how the
public was included in the project from its start. Rather than sticking the policy & practices (formerly human
practices) component at the end of their presentation, they weaved policy & practices into their story and
addressed issues and concerVns throughout the presentation.

The presentation flowed (aspect 1) and led the audience to ask what's next. The three presenters made
smooth and effortless transitions during the presentation. Speakers maintained eye contact with good voice
quality.

Their presentation style conveyed their excitement and enthusiasm for the project. Additionally, they in-
troduced humor at timely and sometimes unexpected points during the presentation to keep the audience
engaged (e.g., “How much wood can a woodchuck chuck...”). Also, it was clear that they practiced their talk,
as their presentation was polished and professional. They even anticipated questions from the audience;
they included extra slides at the end of their presentation, just in case (aspect 5).
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PRESENTATIONS

Now let’s focus on graphic design (aspect 2) — an impressive presentation would be error-free and need no
verbal guidance. What can we say about the slides used in Dundee’s presentation? One thing that immedi-
ately stands out is that the slides are really clean! What does that mean? The slides had high overall appeal
and delivered a clear message. Here are some characteristics of those slides:
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PRESENTATIONS

Another characteristic of a good presentation concerns the use of color. It's important that the choice and
use of colors are not distracting and contribute to the understanding. During the presentation, Dundee used
colors effectively in the headers on the slides (see figure below). Each major part of their presentation had
its own header to serve as a visual guide to the audience. Throughout the presentation, it was easy to see
where the current slide fit into the overall project. This creative use of color with specific images and descrip-
tive text greatly contributed to the clarity and flow in Dundee’s presentation.

TOXiMOP Splash! And the toxin’s gone ...

’
HUMAN * L Motivated by local issues with global reach
PRACTICES

PP1 Capacities

Real-time lake monitoring and early warning systems

MOPTOPUS

In summary, the Dundee 2013 presentation was recognized for its excellence in clarity (aspect 1), graphic
design (2), and engagement of the audience (3).
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WIKIS

WIKIS

In iGEM, the purpose of the team wiki is to publicly provide full project details to future teams and research-
ers in an organized, visually appealing manner. These details can and should include everything needed
to reconstruct the project from the ground up, including the project goals, background information, research
strategies, a lab notebook, experimental results, protocols, model documentation, results, safety informa-
tion, BioBrick parts made, etc.

In terms of judging, the wiki is the very first thing a judge sees when assessing one of his or her assigned
teams, as the wiki freeze occurs before the Jamboree begins. Characteristics like whether or not a wiki is
informational, easy to navigate, or visually appealing can make a big impact on a team’s critical first impres-
sion to the judging body. To explore an example of an excellent team wiki, let’s take a look at the winner of
the 2013 Undergrad Best Wiki award, SDU-Denmark

In the 2014 iGEM rubric, there are four aspects for wiki assessment that we should keep in mind as we
explore the team’s wiki.

1- Do | understand what they did and why?

2.- Is it attractive and easy to navigate?

3.- Are the data clearly connected to their accomplishments?
4 .- Did they attribute the project correctly?

Looking at the front page for the SDU-Denmark wiki (shown below), we can see that the color scheme and
layout is visually appealing (aspect 2). It is formatted in such a way that the eye is drawn to the critical
information — in this case, the motivation and basic idea behind their project: making rubber using bacteria
instead of trees.

" Bacteriorganic Rubber prce rwrenes v

No, rubber is made in
the lab.

short project description bek

4 70U FOR EVERTOM m
Click Here To Bagin The imecactive Wikl Tour
Tt # Quck Gance o ur propect o B despe 13 et § Complen

SRR roLgt of Fa k. Or G0 omel g ¢ et eer Pe choce 8 o

We also see an invitation to join an interactive tour of their project. While this type of feature is not required
and is not necessarily standard, it allows the team to tell their story in the most advantageous manner pos-
sible. If we start the tour, we are taken to the page below:
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Following standard scientific writing, the team has begun their story with a summarized “abstract” of their
project (aspect 1). At the top of the page, we can also clearly see a navigation track (aspect 2):

’ Bacteriorganic Rubber Welcome  nteractive wikour  Menu '@

q-\ f I I e -
—
Rubber issue  Production system | Process || Results | Future

A gifferent Wik The team ARriSutions Jamboree Results

From the very beginning of their tour, SDU-Denmark has made it very easy for a judge to find the answers to
aspects 3 and 4 regarding data and attributions (see the red arrows). However, for a viewer less interested
in these Jamboree-specific questions, one can simply skip to the next chapter (“Rubber Issue”) that deals
more with the story behind their project. Navigationally, this wiki also allows a viewer to easily jump to any
particular section of interest by hovering over the “Menu” link:

¢ Rubber i ™

You really should use our interactive wiki tour instead. 1)
- n Don't worry, you won't miss out on amything. Everything below is part of the tour as well.

Looking for a speciic page? Below s a direct shoricut to ol cur wikirpeges.

Introduction Research The Project Results Evaluation
- gio Clo

sent our 0ata. | ne NoUrs or WOork In the 13D were easily Jusurea oy me excirement or new

yourself, We invite you to dig deeper to view our results and to experience our exctement

The ease of navigation of this wiki (aspect 2) is just one characteristic that makes it deserving of the Best
Wiki award. If we look more into the “guts” of the wiki, we find a wealth of information about the project, in-
cluding in-line links to their references (reached by hovering over the speech bubble icons) (aspect 4). The
information is laid out in a way that is visually easy to read and uses language that is easy to understand
(aspects 1 and 2). In the results section, we find detailed descriptions of their entire experimental process,
including dozens of publication-level figures that can be opened up in-screen for more detail (aspect 3):

iGEM 2014 | Judges Handbook



WIKIS

The concusion arrives in figure 5, ramed DXS+FT, which

A second round of testing we

Finally, it is important to note that this wiki also follows all of the iIGEM wiki requirements (e.g., all pages,
images, and files are hosted on the iGEM server, etc).

From the above, we can see why this wiki earned high marks in all four judging aspects. However, this
wiki has some additional characteristics that facilitate judging for other categories in the rubric: (1) a page
listing their accomplishments in terms of medal criteria and (2) direct links to their BioBricks in the Registry
of Standard Biological Parts. Although these pages do not necessarily correspond to any of the four as-
pects for wiki assessment, they can be very useful to a judge before, during, and after a team’s presentation
when he or she is looking for the answers to specific judging questions. The availability and organization
of the information reflects well on the team project as a whole. Finally, SDU-Denmark also makes their wiki
source code available to all teams, demonstrating the sense of worldwide camaraderie and collaboration
that is so important in iGEM
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BASIC &§ COMPOSITE PARTS

BioBricks are the main building elements of iGEM that allow other teams to build on the shoulders of the
previous teams. Since many teams incorporate basic parts into new devices, the impact of good BioBricks
on the iIGEM community can be seen years later. While a basic BioBrick part composes a single functional
unit, a composite part is an integrated assembly of interchangeable components that can function with
some versatility, linking its elementary functions (transcription, translation, encoded protein) together to give
a higher order function (regulatory device). In the 2014 iGEM rubric, there are five aspects for assessment
that we should keep in mind as we evaluate parts (with minor differences for basic and composite parts):

1.- Was it submitted according to the iGEM Registry Guidelines?

2.- Basic Parts: How does the documentation compare to BBa_K863006 and BBa_K863001?
Composite Parts: How does the documentation compare to BBa_K404122 and
BBa_K8630057?

3.- How new/innovative is it?

4.- Did the team show that it works as expected?

5.- Basic Parts: Is it compatible with Registry standards?

Composite Parts: Is it useful to the community?

This year, iGEM HQ hopes to streamline the process to determine whether or not a part has been submitted
according to Registry guidelines — look for more information in Part 2 of the Judging Handbook! To satisfy
Registry guidelines, the part must (1) arrive at iGEM HQ by the deadline (October 10th), (2) be in the pS-
B1C3 vector, (3) be BioBrick (RFC10) compatible or an agreed exception (on a case-by-case basis), (4)
meet the standards set by the safety committee, and (5) be documented on the part page in the Registry.

Registry documentation should include:

* Basic description of the part

» Sequence and features

* Origin (organism)

» Experimental characterization

+ Specific definition of the chassis and genetic context where it was demonstrated to work (and/or
where it doesn’t work)

* Potential applications

* Appropriate references from the primary literature

As a sample part evaluation, let’s look at BBa_K863006, a basic part which contains the open reading frame
for E. coli laccase and was created by the Bielefeld-Germany 2012 iGEM team.

As seen in aspect 2 of the rubric, this part is used to set an example for proper documentation of parts, most
of which can be found on the part main page (see figures below). Not only is there a lengthy paragraph
describing the basic biology behind the part and its main usage (with a literature reference), but also there
is extensive data describing purification, SDS-PAGE, MALDI-TOF analysis, and enzyme activity assays for
the E. coli laccase under the control of T7 promoter with a His-tag (see BBa_K863005 for additional infor-
mation). Additionally, we can clearly see that this part is compatible with RFC10, as there is a green box
labeled “10” next to “Assembly Compatibility” (see the red arrow). Therefore, this part also satisfies aspect
5 of the rubric for basic parts.
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main page design expenence information

part lools

PARTS

Part:BBa_K863006

Designed by: Isabel Huber Group: IGEM12_Blelefeld-Germany (2012-00-18)
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catalysts for the manufacture of anti-cancer drugs and even as ingredients in cosmetics!’]. Thear capacity 1o remove xenobiotic substances and produce polymeric
products makes them a useful tool for bioremediation purposes. In our prosect laccases are used as cleaning agents for a water purification system. Laccases are
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On the design page, we additionally find information about the source of the part and the primers that were

used to isolate the gene, allowing other researchers to replicate the work:

Registry of Standard Biological Parts

main page design experience information part tools

. . . — Released HQ 2013
Part:BBa_K863006:Design Catn —
Designed by: isabel Huber Geroup: IGEM12_Bielefeid-Germany (201208-18) Experience: Works

Not Used
ecol laccase from E. coli Get This Part
Subparts | Ruler | SS | DS Length: 1551 bp View plasmid _) Get part sequence
200 400 600 800 iK 1.5 1.4k .6 1.0k K

» -

ATG TAA
Assembly Compatibility 10 12 29 23 26 1000
Design Notes [edit)
Primers for isolation of the gene with BloBrick Prefix in the fwd primer and Suffix in e rev primer
twd: 5" ACGTGAATTCOGCOGGCCOCTTCTAGATOGCAACGTOGTGATTTCTT.Y
rev: 5" ACGTCTGCAGCGGCCGCTACTAGTATTATACCGTAAMCCCTAACA.Y
Source [edit]
The gene sequence was isolated from E. coll BL21(DE3J)

References [edit]
Zong, J., X. Lin, ot al. (2011). "Oxidasion of polycydiic aromatic hydrocarbons by the bactenal laccase CueO from £. coll.™ Appl Microbiol Blotechnol 89(6): 1841-
1849

Another good example of a basic BioBrick part is BBa_K925000, which was created by the St. Andrews
2012 iGEM team and won the Best New BioBrick Part, Natural. This part is a coding sequence of a Del-
ta-12 desaturase involved in Omega-3 biosynthetic pathway. Although the Registry documentation includes
sequence information and some functional analysis, there are a few issues with the part that, if addressed,

would greatly improve it's usefulness to the iGEM community:

* The part status box in the upper right-hand corner of the part page (see figure below)
indicates that the part is unavailable, and it is unclear whether or not the part works.

« Since this part encodes only an enzyme, it must have been placed into some sort of
device (containing a promoter, RBS, and terminator) in order to have been characterized.
The part page does not specify the part number from which the characterization results
were generated, nor does it state which promoter, RBS, etc., were used in lieu of refer-
encing a separate part.

* There are no links to the wiki page of the project where we can read some other im-
portant details about part usage (including that the Part was transferred to the pET-Duet
vector and used in E.coli strain BL21(DE3)).

« Since this part is derived from a natural source, it would have been useful if the team
had also included a link to the UniProt sequence.

« Although there is a lot of experimental data on this page, the legends for the figures are
not very detailed. In order to get the experimental details to understand the data, one is

required to visit the team’s wiki page. This is not ideal; instead, the Registry documenta-

tion should be able to stand alone.
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For the most part, the process for judging basic and composite parts is identical. The only real difference
lies in the fifth and final rubric aspect. For basic parts, the focus is on conforming to Registry standards,
since the ability to integrate into standard cloning systems is directly related to the parts’ usefulness. For
composite parts, the focus is more directly on usefulness, since composite parts can often function as
standalone devices and do not necessarily need to be integrated with other parts.

Let’s take a quick look at some examples of great composite parts:

Our first example is BBa_K323135: VioA and VioB enzymes fused with zinc fingers under pBAD promoter.
This part was created by the Slovenia 2010 iGEM team and won the award for Best New BioBrick Part or
Device, Engineered. Aside from being quite well documented, this part worked, was well-documented, and
had a useful, novel function. This part simply and effectively demonstrated how simple protein domains
could be assembled into a higher order organization using a DNA-guided mechanism to put functions of
interest into the correct location and orientation for efficient bioprocessing. This essential idea of DNA
program-guided zinc fingers proved to be quite useful to the community. Not only did it open up the field
of engineered subcellular-level localization and spatially-sequential processing, but it was adopted by later
iGEM teams, including NCTU Formosa 2012, who incorporated the exact design into their project to im-
prove fermentation of isobutanol.

A second example is BBa_K1150020: uniCAS Activator (CMV promoter). This part was created by the
Freiburg 2013 iGEM team and won the award for Best New BioBrick Part/Device, Engineered in Europe.
Again, this part had excellent documentation, conformed to RFC10, and had data demonstrating its working
function. Even though CRISPR/Cas had already been popularized within the biology/bioengineering com-
munity, the uniCAS project brought this powerful tool into the iIGEM community and provided a standardized
collection of parts (exemplified by this part) which will likely serve as the foundations for other teams who
wish to use the CRISPR/Cas system. In fact, the collection has already made its appearance in this year’s
“Featured Collection” in the Registry.
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POLICY & PRACTICES

Human Practices has been an important component of iIGEM since 2008. This year sees some exciting new
developments to Human Practices: a name change — now Policy & Practices — and a dedicated Policy &
Practices track, for teams wanting to do solely Policy & Practices work. We have also updated the judging
rubric, and are developing a Policy & Practices wiki Hub to provide teams with more tips and guidance.

Policy & Practices (P&P) is now a mandatory activity for teams wishing to obtain a Silver or Gold medal,
and we expect most teams to complete some P&P work. We welcome a wide variety of approaches within
P&P — teams can pursue questions relating to regulatory, economic, ethical, social, legal, philosophical,
ecological, security or other dimensions of synthetic biology. This typically means that we have a great
variety of projects to judge!

The judging of a team’s P&P performance is based on the descriptions they provide on their wiki and poster,
and their discussion of P&P in their oral presentation and poster session. This document provides some
suggestions on how to think about evaluating a team’s P&P performance. Three key questions to keep in
mind are:

* Has the team identified a clear and interesting question P&P to ask?

» Has the team adopted an appropriate method (or set of methods) for addressing
their question(s)?

* Does the team articulate a clear connection between their P&P work and the more technical
components of their project?

These questions are important because we want to know WHY an iGEM team has chosen their specific
P&P activities, WHAT they have done, and HOW it links to the rest of their project. To make a good first
impression, teams should be able to clearly and confidently discuss these facets of their P&P work in writing
and in person.

More specifically, the 2014 iGEM rubric contains five aspects for evaluating Best Policy & Practices Ad-
vance. *These questions are new to the 2014 Jamboree.*

1.- Does the team’s policy & practices work represent a novel contribution? (in methods or data or
understanding of a topic)

2.- How well did the team articulate its P&P question(s), approach and findings?

3.- How much did the team accomplish through their P&P efforts?

4.- How well integrated with the broader project was the P&P work?

5.- Does the P&P project provide a good example for others?

The P&P committee has provided links to some excellent past projects on the P&P Hub: http://2014.igem.
org/Policy_and_Practices#exemplars. It is important to note that in previous years, teams have not been
asked to explicitly articulate a specific P&P question, and so have not been judged on exactly the same
criteria listed above. But the overall approach of the exemplary projects we have identified captures the
spirit of good P&P work.

To explore one example of an excellent Policy & Practices project, let’s take a look at the winner of the 2011
Best Human Practices Advance, Imperial College London.
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The 2011 Imperial team focused on P&P work that would inform the design and implementation of their
overall project, which was about engineering bacteria to help fight soil erosion and desertification. Impres-
sively, the team gave equal weighting to experimental work, modelling, and P&P.

The team was interested in scoping out a variety of ethical, legal and social issues that might specifically
influence the design and implementation of their Auxin system (aspect 2). This is summarized nicely in the
introductory paragraph to their P&P work:

Auyi
3@ W “ Imperial College
Lond

Project Auxin ~ | Achievements ~ | Human Practice + | Extras ~ | Team

Informing Design

We consulted numerous experts in various fields to ensure that the design of the Auxin system respects all relevant
social, ethical and legal issues. One module of our system, , is a direct result of brainstorming around the
issues involved in the release of genetically modified organisms (GMOs). Although we have only reached the proof of
concept stage, we have put a lot of thought into how Auxin may be implemented as a product and the legal issues
that would be involved.

Discussion Panels | GM Release | Legal Issues | Ecology m

To achieve this, they consulted with a range of stakeholders with different and relevant expertise, including
companies, plant scientists and charities concerned with desertification (aspect 2). This is an appropriate
method for the team to choose in the early design stages of a project, when you are trying to get a sense of
key parameters, constraints and opportunities. By consulting experts based in different settings (academia,
industry, NGO), the team is also able to incorporate multiple perspectives into the design of their system.
The team provides nice clear summaries of these discussions, and includes photos of the event.

The team also outlines very clearly how these consultations influenced their further P&P activities, for ex-
ample (i) the investigation of legal issues surrounding the release of genetically modified organisms, and
(i) the design of a ‘Gene Guard’ containment device with the aim of preventing horizontal gene transfer.
Throughout their description of the Gene Guard, they make clear links between their understanding of the
broader context of application and the technical design choices they were making. This is a nice example
that shows how P&P work can inform aspects of the project’s technical design in clear and appropriate ways
(aspect 4).
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Chassis choice

1. Goal

wanted to choose a chassis that we would be able to transport E cob Does not form spores, Difficult to implement in
to and areas, preferably already emveloped inside a soiid seed easier to contain,but has  seed coat

been surviving in the soi
for more than 3 weeks
without antibiotics

coat. In addition. we want the bacteria to be able to persist in
the soil long enough to camy out their function. On the other
hand, we also wanted to prevent spread of the bacteria into

faraway ecosystems where they are more kkely to have a

detrimental effact on the ecological balance. B. subtils Spores are easy to Spore-forming, can blow
i incorporate into seed into other ecosystems.
2. Action coat. give capacity for long  and influence them

We consulted two ecologists who are experts in above/below ST PRSI L

ground interactions and soil microbial ecology. They both

advised us that while it may be more obwious to use naturally
Figure 1. Our reasons for choosing E. coli as our chassis (graphic by Impenal
College London iGEM team 2011)

occurring soil bacteria such as Bacillus subtirs, Eschenchia col
s less likely to suvive in soil and may ensure better

containment. Dr Alexandru Milcu pointed out that this is
especially important considenng that very high auxin secretion

may skew plant populations. Whie this is not an issue in areas where the ecosystem is already badly affected. spread to other ecosystems, especially via
spores, is a big issue. Dr Robert Griffiths also advised us that while engineering naturally occurring soil bacteria might lead to better persistence and cause our
project to be more efficient, contamment would be more easily achieved by using bactena that do not normally occur in soil such as E. coli as they are more likely
to be outcompeted

These arguments caused us to pin-point our chassis choice on B. sublifis, a natural spore-forming bacterum that naturally occurs in soil and E. coli. We initially
codon-optimised our genes for both of these species. At the first human practices panel, we thoroughly discussed the advantages and disadvantages associated

with both chassis choices (Figure 1)

3. Result

man

ble contamination of other areas is a very big human practices issue With 8 subliis as our chassis we would never be able to ensure
and, emveloping €. coll in a seed coat is mostly a mechanical issue that we should be able to overcome. Wo therefore

ol for Auxin

In general, the P&P information is very clearly presented on the team’s wiki, making it easy for judges to see
what work they have done and why. The overall aim and description of the P&P work (‘Informing Design’)
remains at the top of each wiki page relating to P&P, keeping a nice tight focus. Crucially, the team also
does a good job of narrating their P&P work to help judges understand exactly how each P&P activity has
influenced their thinking and actions regarding their project (aspect 2).

From our Human Practices panel, we found that there were two important documents that we should study. The first is the
which is an intemational agreement for sustainable development that contains some very important principles. The second document is the
an international agreement that seeks to establish guidelines for the safe release of GMOs wathout harming biodiversity

The articles that are relevant to our project are summarised below together with our approaches to make sure we comply with these rules

Overall, the team did a significant amount of P&P work (aspect 3), exploring a wide range of legal, technical,
and social questions relating to the potential implementation of their Auxin system, and consulting several
relevant experts who could help inform different types of choices within their project design.

Importantly, the team was also aware of the limitations of their work, making it a nice example for others to
pick up and build on (aspect 5). For example, they highlight up-front that this is proof-of-concept work, and
they also note on their wiki that ‘kill switches’ are never 100% effective, and explain how their containment
device is an attempt to improve on existing technologies (but is not a silver-bullet solution).

The team’s approach to engaging with P&P topics throughout their project was encoded in a detailed im-
plementation plan. While previous teams had experimented with various elements of this approach, the
Imperial team’s thoroughness, clarity, and combination of methods was considered by the judges to be a
novel contribution to methods and understanding that could be adapted by other teams (aspect 1).

From the above, we can see why this P&P project earned a high score from the judges. The team did a lot

of work, and importantly they did a great job at explaining what they did and why they did it, and what effect
it had on their thinking as their project progressed.
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MODELS

Many (but not all) teams will construct mathematical models to aid in the design, understanding, and imple-
mentation of their work. Often these are models associated with gene expression and protein function, but
teams have also modeled cell behavior, and the behavior of systems or processes of which their engineered
devices play a part.

In general, there is an emphasis on models that inform the design of parts or devices, based on real data,
using modeling methods likely to be of use in the community.

Let’s consider a few examples. Analysis of gene expression using systems of ordinary differential equations
is not unusual in iIGEM. Stochastic modeling of the same equations is less common, though by no means
rare. While Colombia Uniandes 2013’s approach was not unique, they distinguished themselves by careful
consideration and research of their model parameters (see figure to the right) - citing each and lending
credence to the veracity of their model. (In iGEM, as in life, one encounters many models composed almost
entirely of educated guesses masquerading as parameters.)

Team OUC-China 2013 performed a simulation of the behavior of bacteria with an artificial magnetic organ-
elle in a magnetic field. Their physical model was novel, and noteworthy for its direct comparison to real
data from their experiments in a microfluidic device. The model and the data were also used to generate a
general equation for magnetobacteria behavior in a magnetic field (see graphs below).
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Team Evry 2012 drew notice for generating a number of different models - using various techniques to
model their system at a variety of length scales. This alone would have been impressive, but their work to
integrate the various models - connecting them so that in the end measurable behavior could be modeled
according to a series of interconnected models - was considered especially praiseworthy.

Likewise, KU Leuven 2013 used their model not only to describe what was happening on the order of a
single cell, but also on the order of a colony - influencing their design and probing the robustness of the
their oscillator. Perhaps more impressively, they also considered the functionality of their devices in the crop
farming environment that they were designed for.

Ordinary
. : Global
differential 5 mm tadpole ‘
eql{on model
1 Ri derivati
) L [ o n.av igorous derivation
Partial Vo Jo (@.1) of ODEs from PDEs R
dlffere[-llal for Global model
equation
‘ Auxin diffusion
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integration
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Montecarlo o 2 Auxin production
@ Hm - [ ] X cellular model ‘
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@ - Auxin degradation ‘
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Click me! J

S Because of friction and obstacles on the earth’s surface, wind speed varies with

altitude. Generally, the velocity increases with increasing altitude. A logarithmic

i wind profile is appropriate for the part above the crops (Goudriaan, 1977, p.
5 96). The formula for this profile is

uk f =
u T' n :_“>

with u representing the velocity. Here d accounts for an upward shift above a
Figure 1 | Wind profile for a crop vegetative cover. The relation d=0.63 x z, is suggested, where z, is the height of
height of 2 m and a wind speed the crops. The length z, is called the roughness length and is often supposed to
of 3.39 m/s at a height of 10 m be about one tenth of z..
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This model was used to determine the efficacy of their device and to better evaluate its potential impact.

In the iIGEM 2014 rubric, there are four aspects for model assessment:

1.- How impressive is the mathematical modeling?

Is the model chosen and performed well, using measured parameters from the literature?
Did they consider the sensitivity of the model to various parameters? Are their assumptions
reasonable? Do you buy their interpretation of the results?

2.- Did the model help the team understand their device?

Did the team make design choices as a result of the model? Do they better understand the
behavior of their device, or the impact that the device has on cells, cultures, the environ-
ment, etc.?

3.- Did the team use measurements of the device to develop the model?
Did the team build and test a modeled device, comparing these measured results to their
model to either improve or validate it?

4.- Does the modeling approach provide a good example for others?
Would you suggest that future teams working on similar projects take a similar approach?

Let’s consider these questions specifically as they relate to one of the examples: KU Leuven 2013.

1.- How impressive is the mathematical modeling?

KU Leuven performed flux balance analysis, solved for a system of ordinary differential
equations (ODEs) searching through a reasonably broad parameter space, and considered
physical convection of their pheromone product in a farming environment. They applied a
wide variety of techniques to various aspects of their system, and did so very effectively.
Their parameters come from the research and, when they are unknown, the team is up
front about having estimated them (or searched a reasonable parameter space for them).

2.- Did the model help the team understand their device?

Their flux balance analysis was used to determine culture conditions to maximize produc-
tion, while the ODE was used to consider synchronization of oscillating cells that begin
out of phase. The models were not merely constructed; they were used to answer specific
questions about the system.

The practical results of their convection model are less clear, because of the number of
unknowns, but the team lets us know that they haven’t measurements for many of these
parameters, and uses the model instead as a “back of the envelope” exploration of the
usability of the system.

3.- Did the team use measurements of the device to develop the model?
The results of their flux balance analysis were compared with experimental data gathered
by the team.

4.- Does the modeling approach provide a good example for others?

Flux balance analysis and solving a system of ODEs are nothing new to iGEM, but this
team did a remarkably thorough job of both, and took care to use these models to answer
legitimate questions about their project (rather than throwing up a bunch of disconnected
models; modeling for the sake of producing graphs).
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POSTERS

In iIGEM, the purpose of the poster is to communicate the project to others in a very concise, yet engaging
manner. In the past, posters have been too “busy” and “unbalanced” in regards to text, figures, and space,
forcing poster judges to look at other criteria when choosing the poster winners. We would like to turn things
around this year by emphasizing the importance of balance and visual appeal in this form of scientific com-
munication. In the 2014 iGEM rubric, there are six aspects for assessment that we should keep in mind as
we evaluate posters:

1.- Clarity of poster: Do you understand what the team did and why?
Is the data clearly presented?

2.- Does the poster flow visually?

3.- How good is graphic design?
(is it neatly arranged, is the grammar correct, are key points clear)

4 .- Is the data clearly presented?

5.- Did they attribute the project correctly?

6.- How competent was the team at answering questions?

The following details about poster format, poster components, poster evaluation criteria, and poster judging
process are on the 2014 iGEM wiki (see poster judging guidelines).

Posters must conform to the following requirements (posters not conforming to these requirements will not
be eligible for any special prizes):

* Maximum dimensions = 4 ft. X 4 ft. (1.219 m X 1.219 m)
* Font size must be readable from a distance. Recommended font sizes are:
0 44 pt for headers
0 38-40 pt for body text
0 18-24 pt for captions beneath figures
o 18 pt for references

Expected iGEM Poster Components

Poster judges will expect the following components to be present in some manner:

* Title

* Authors and their Affiliated Institution(s)
* Introduction

* Methodology

* Results/Conclusions

» Acknowledgments
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Past iGEM teams have also elected to include additional components on their posters such as:

* Abstract

* Objectives

* Motivation

» Team Achievements

* Future Directions

* Human Practices

* Parts Submitted

* Funding Attributions (If Applicable)

In addition, some teams have elected to display supplemental materials at their poster station. These
displays have included laptop/tablet presentations, team prepared pamphlets/handouts, and 3-D printed
models. The supplemental materials will not be factored into the judging of the poster.

Poster Evaluation Criteria

The following criteria are used to evaluate the posters:

Ability to Stand Alone
The poster should be able to stand alone as a clear communication of the project without the team present.

Balance

The poster should be a balance of text, figures, and space. Excess text should be avoided - figures should
play a dominant role in communicating the project on the poster. There should be adequate space around
text and figures to avoid a crowded appearance. Judges will place heavy emphasis on balance.

Overall Visual Appeal

Color and font changes should be used appropriately. The use of too many colors creates an unprofes-
sional appearance. Dramatic colors should be used only to illustrate dramatic points — overuse is simply
confusing. There should be consistent use of color throughout the poster to represent the same concept
- the colors should not be randomly switched. Due to red-green color-blindness, use of these colors to
represent contrasting concepts should be avoided. A poster with overall visual appeal stands out among
other posters.

Legibility

The poster should be easy to read. There should be high contrast between the text and background. The
background should not be busy and distracting. The resolution of the printed poster should be high enough
that the text is clear and there is sharp detail on the figures. Avoid use of poor quality micrographs and other
images on the poster. Poster text and figures may appear clearer on screen than on paper; therefore, a
printout of the poster should be viewed prior to display.

Quality of Graphics

The key concepts of the project should be diagrammatically represented. It is ideal if a single figure rep-
resents the entire concept. Figures should be well labeled and have clear legends. It should not be neces-
sary for presenters to explain the figures.
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Conciseness
The content of the poster should be technically written. It should take no longer than 10 minutes for some-
one to read the poster.

Flow
The poster content should follow a logical sequence. The reader should be able to navigate the poster with
ease.

Appropriate and Relevant Content
Careful thought should be put into selection of poster content. Redundancy in the presentation of informa-
tion becomes tedious and exists at the expense of other information.

Accuracy of Information Presented
The scientific content of the poster should be accurate. Models should be free of mathematical error. The
poster reveals the STEM literacy of the team.

Grammar/Spelling
Posters should be critiqued before printing for spelling and grammar errors. Scientific names and mathe-
matical units should be presented correctly.

Attributions

The poster is an opportunity to give credit to contributors who may not be present, and also to other sci-
entists (e.g. earlier workers or competitors). Attribution should be for key concepts and not details (i.e. ~ 5
references but not 20).

Oral Presentation of Poster

The poster presentations provide judges the opportunity for detailed probing. The team should be able to
answer in-depth questions. This is the opportunity for judges to find out if team members really understand
the project.

Poster Judging Process

The posters will be critiqued by a team of poster judges prior to the poster reception. The posters will be
judged at this time to ascertain if the posters can stand on their own as clear communication of the proj-
ect. Presenters should not approach the judges during this time. During the poster reception, this team of
judges will be visiting the posters and discussing the projects with team members. Evaluations of both the
displayed poster and the oral presentation of the poster factor into the awarding of the Best Poster prize.
Teams should be cognizant of the fact that judges involved in the awarding of iGEM medals and other priz-
es may utilize the poster reception as a resource for making decisions on those awards. In other words, all
teams should strive to generate a high quality poster!

Judges have the following expectations of teams at the poster reception:

 Posters need to be set up for display by the deadline provided. Judges will be critiquing
the posters before the poster reception commences.
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« All team members should be present throughout the poster reception. Keep in mind that
the team members have expertise in various components of the project. Inability of the
team members who are present to correctly answer questions during the judges’ visits
negatively impacts the entire team, as well as its advisors and sponsors.

» Teams should not select a single spokesperson for the team, nor should a single team
member monopolize the oral presentation of the poster to the judges. Judges expect a
“team” presentation of the poster, so make certain that all team members are prepared to
contribute if called upon.

» Other members of the iIGEM community may be visiting your poster when a judge arrives
at the team poster. Teams should inform other visitors that they will have to return later
because a judge is now present. Judges should be given top priority during the poster re-
ception because they have limited time to complete their judging responsibilities.

* Your oral presentation during the poster reception needs to be concise due to time con-
straints. If a judge requests a brief explanation, do not provide a lengthy one.

Let’s look at two examples of winning posters. Macquarie Australia 2013 won the Best Poster, Asia, Over-
grad. Their poster has high visual appeal and shows a good balance of figures and text with appropriate
use of white space. The poster is fairly easy to read with contrast between the text and background and an
appropriate choice of background. Most of the figures/images on the poster are high quality. The resolution
of the Gibson Assembly diagram could be improved as it is a bit fuzzy as presented here. The font used to
label the axes on the activity assay figures should be enlarged so it's clearer. Additionally, the figure leg-
ends need additional information to make this poster “stand alone.” Appropriate and relevant content was
selected and the flow of the poster is logical and easy to follow.

Heidelberg 2013 won Best Poster, Europe, Undergrad. This poster does a great job using color to guide
the reader in navigating the poster—it's easy to tell which part of the poster goes with the summary in the
center of the poster. The quality of the visuals is good and all of them contain labels; however, there are
no clear figure legends and it’s likely the team needed to be present to explain the poster. While there is a
good balance of text and figures, the poster is heavy on methodology and consequently does not flow well.
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SOFTWARE

SOFTWARE

Software awards have been part of iIGEM in different forms and shades since 2008. Nevertheless, there are
quite a few changes compared to previous years, so we here try to illustrate our current priorities for judging
software projects. In 2014, we put emphasis on encouraging teams (1) to create closer links to experimental
work and (2) to avoid re-inventing the wheel and making their work more re-usable and useful for future de-
velopers. This has lead us to reformulate medal criteria and rubric questions. Before getting started, judges
should (re-read) the 2014 Software Track Wiki page. This Wiki page was made available early on and it was
the main guideline for teams over the summer.

Medal criteria, in particular, have been tightened. For example, the Silver criterium #4 -- “best practices in
software development” -- may be, depending on how it is handled, pretty tough on young teams. Judges
should keep this in mind and interpret these new criteria such that most teams still have a good chance of
earning Silver or Gold medals.

For the general ranking, including the possibility to win the Grand Prize, software teams are judged by the
same 8 rubric aspects as everyone else -- starting from “How impressive was the project?” down to “Did
they do the project themselves?”. Only aspects 9 and 10 are replaced by a more software-specific version:

9.- How useful is the software for bio-engineering?
10.- Is the software prepared to be extended and modified by other developers?

Software track judges then also have to answer 5 additional aspects to determine the winner of the Best
Software Award:

1.- How well is the software using and supporting existing synthetic biology
standards and platforms?

2.- Was this software validated by experimental work?

3.- Did the team use non-trivial algorithms or designs?

4.- How easily can others embed this software in new workflows?

5.- How user-friendly is the software?

We will now use the “Autogene” project from the Johns Hopkins Software team 2012 as an example. Au-
togene was the co-winner of the 2012 software track (together with the project from the UK Tokyo team).
Let's see why Autogene is a deserved winner and how it would fare with the new judging rules. The team
has summarized the different components of their work on their Wiki:
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The AutoPlasmid program is the core of the project. It allows users to automatically annotate a DNA se-
quence by matching it against a database of 40,000 known plasmid features. Features can then be collect-
ed into a “private registry” and used in AutoDesign to create new plasmids.

Itis clear why judges liked this project: It addresses an unmet and very practical need and could, potentially,
be very useful to almost every experimental synthetic biologists, thus answering general rubric aspect 5
(impact) and 9 (usefulness).

The programs are also very user friendly (software aspect 5) and the Wiki contains an easy step-by-step
user guide with screenshots for all the important dialogs. Moreover, the team has used their software to
check the annotations of some existing BioBricks and also analyzed the complete registry for the occur-
rence of pathogenic sequences. This application introduces Policy & Practice aspects (general aspect 7)
and shows that the tool works (general aspect 3). This could also be interpreted as a rather successful val-
idation of the software (earning perhaps 4 out of 5 points in software aspect 2), even though back in 2012,
validation was not yet formally requested.

The team also did a good job at supporting existing standards (software aspect 1) by providing data import
and export in four different formats (fasta, genbank, sbol, ApE). The parallelization of the Smith-Waterman
alignment algorithm on an Autodesk cloud platform is certainly not a trivial design (software aspect 3) and
is well documented on the Wiki. However, some critical questions (e.g. after the presentation) are in order:
Why did they choose this particular platform? Could things have been sped up with more simple text match-
ing methods?

This leaves us with general aspect 10 and software aspect 4 concerning how well this software can be em-
bedded and extended or modified by other developers. This was not a judging criterium in 2012. However,
both software winners of 2012 are a good example why we need to emphasize these aspects more. The
source code of both projects is available on GitHub. However, in both cases, there are hardly any comments
in the source code and very few comments are registered, meaning the history of code development is lost.
The John Hopkins team provides neither documentation nor instructions for installation from source. Now,
two years after the Jamboree, the link for downloading the program binary is broken (see figure below).
Thus, there is a big barrier to use or further develop this very promising tool.

Not Found

The requested URL /~eisinger/AGEM/Download.html was not found on this server.

Apache/2.2.15 (Scientific Linux) Server at ugrad.cs.jhu.edu Port 80
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Meanwhile, the web server of the UT Tokyo team has also stopped working. Nevertheless, the team pro-
vides several useful README files. The README of their Biobrick_Search project, for example, contains
a short description of each source file and sufficiently detailed step-by-step instructions for setting up a
new copy of this web server.

README

This information is sufficient to get other developers started and may already encourage some to dig in
and improve this software. More can be done, though — possible examples include automatic source
code documentation, unit testing or well described test cases. We would now also like to encourage
teams to provide programming interfaces (such as library API, ReST, or even simple command-line calls)
so that future teams can integrate this software into their own workflows.

Judges, of course, should use their common sense to balance all these demands, new and old, against

the limited time and experience available to our brave teams, and never forget to congratulate and en-
courage them for their great work and enthusiasm.
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